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Mission: To lessen societal vulnerability 
to drought by promoting planning and 
the adoption of  appropriate risk 
management techniques.

National Drought Mitigation Center

Founded in 1995 at the University of
Nebraska-Lincoln

16 staff members



is defined as 
actions taken by individual citizens, 
industry, government, and others 
before drought occurs to reduce or 
mitigate impacts and conflicts 
arising from drought.  It can take two 
forms:  

Response planning 

Mitigation planning.



The Cycle of Disaster Management



Status of State Drought Planning in the U.S.



URL: http://www.drought.unl.edu/Planning/PlanningProcesses.aspx

NDMC 10-Step Drought Planning Process

• Created in 1990

• Revised in 2005

• Increased emphasis 
on drought mitigation



Drought planning undertaken within a broad 
range of contexts

• Legislation or agency mandate
• Stakeholder-driven (grassroots)
• Substantial political support and funding
• In-kind support with little political backing 

or implementation authority
• Covering a few or broad range of sectors 

(e.g. agriculture, water, fire, energy, etc.)
• Short time-frame or multi-year effort

State Drought Planning Context



• Monitoring and early warning system
– assess, communicate, and trigger action
– foundation of a drought mitigation plan 

• Vulnerability assessment 
– who and what is at risk and why?

• Mitigation and response actions
– actions/programs that reduce risk and impacts 

and enhance recovery

Most processes and plans in the past focused on 
monitoring and response

Essential Drought Plan Components



Drought Task Force

Monitoring 

Committee
Risk Assessment

Committee

Working 
Groups

Assessment Reports

Situation Reports

Drought Plan 
Organizational 

Structure

Citizens 
Advisory 

Committee 
(optional)



Drought Task Force Activities
• Supervises/coordinates development of the drought plan

• Coordinates actions, implements mitigation and response 
programs, and makes policy recommendations before and 
during drought

Drought Planning Tasks
• Assess available resources – what you have to work with?

• Identify short- and long-term objectives of the plan

• Determine scope of the plan (which sectors to include)

• Leadership, committee membership, and roles

• Public involvement?

• Determine planning logistics, time frame and milestones

• Approve and write the plan



Monitoring and Early Warning Committee

A. Establish drought management areas

B. Inventory data quantity and quality from current
observation networks

C. Determine the data needs of primary users

D. Adopt a workable definition of drought  (and stages)

E. Develop a drought monitoring system

F. Develop or modify current data and information delivery
systems

South Carolina Drought Management Areas



Risk Assessment Committee 
Task 1: Conduct a Drought Impact Assessment

Task 2: Rank the Most Pressing Impacts

Task 3: Conduct a Vulnerability Assessment
- understand where and why impacts occur?

Task 4. Identify Risk Management Options
- actions to implement before, during, and after drought

Task 4. Prioritize Risk Management Options
- recommended actions based on criteria agreed to

Hawaii Water Supply Sector Vulnerability Colorado Agricultural Vulnerability



Writing and Updating the Drought Plan

With input from the committees and working groups, the
drought task force will choose the final actions to be
included in the drought plan and, with the assistance of
professional writing specialists, draft the plan.

Organize public meetings or hearings at several locations to  
explain purpose, scope, and operational characteristics of the
plan, and to gather final input from stakeholders before plan
becomes final

Distribute and post on web site through task force

Testing of the plan on recurring basis, or revision after
drought – a living document



State Drought Planning: Nebraska

Economy:
• Agriculture (corn, wheat, soybeans, 
and cattle), tourism, industry, 
energy production



Nebraska Drought Planning
• 1986, 1990, 2000 Drought Plans

Governor mandate: update plan to include mitigation

NE Climate Assessment and Response Committee:
• Policy Research Office 
• Department of Agriculture
• Department of Natural Resources
• Health and Human Services
• Emergency Management Agency 
• University Cooperative Extension Service
• State Conservation and Survey Division
• Nebraska Livestock Producer 
• Nebraska Crop Producer 
• Others as the Governor deems necessary

Monitor, Research, and Plan for Climatic Emergencies



Monitoring Assess Impacts
(during drought)

Primarily 
drought 
response
focus



Public meeting: any interested person/agency

Participants: 32 public and private entities

Established Subcommittees to assess 
impacts and identify mitigation and response 
actions:
• Agriculture, Natural Resources, and Wildlife
• Municipal Water Supply, Health, and Energy

Broke up into subcommittees to discuss 
drought impacts and potential mitigation and 
response actions

Nebraska Drought Planning Process



Ex) Nebraska Municipal Water Supply, Health, 
and Energy Subcommittee

Drought Impact Ranking
1. Municipal water supply shortages
2. Rural water district mechanical problems
3. Private well water quantity and quality problems
4. Excessive irrigation pumping/aquifer conflicts
5. Mental anguish
6. Industrial users drawing down aquifers
7. Health problems from blowing dust
8. Temperature extremes/increased electrical 

usage



Ex) NE Municipal Water, Health, and Energy

Impact:
• Municipal water supply shortages

Potential Actions:

• develop a list of “problem systems”

• emphasize water conservation

• work with utility companies to distribute
information (before and during drought)

• develop programs on the use of wastewater

• emphasize drought mitigation and response plans
for communities









Nebraska Drought Monitoring

Nebraska State Climatologist (Chair)
National Drought Mitigation Center, UNL
Conservation and Survey Division, UNL
Cooperative Extension Service, UNL
Department of Natural Resources, State of Nebraska
Natural Resources Conservation Service, USDA
National Weather Service, NOAA
U.S. Geological Survey, DOI
Bureau of Reclamation, DOI

Water Availability and Outlook 
Committee (WAOC)

Monitor conditions on regular basis, meet three times 
per year, and report to CARC during their meetings

• precipitation, temperature, soil moisture, stream flow, 
groundwater, reservoir and lake levels, and snowpack



The Objectives of the WAOC are:

1. To work with CARC to define drought for various applications 
and develop triggers that will initiate and terminate mitigation and 
response programs and actions;

2. To inventory current observation networks and make 
recommendations on the expansion or improvement
of those networks;

3. To develop a comprehensive monitoring system for drought 
that incorporates current and emerging technologies to monitor 
all principal components of the hydrological system;

4. To identify, in collaboration with CARC, drought management 
areas of the state that reflect various levels of vulnerability to 
drought conditions; and

5. To recommend potential mitigation and response actions to 
CARC.

No specific drought triggers or links to actions; ad-hoc responses



Organization of CARC



Integration of State 
Drought Plan with 
Hazard Mitigation Plan 
(2011)



State Drought Planning: Colorado

• First developed in 1981
• Revised: 1986, 1990, 2001, 2002, 

2007, 2010 (and 2013)

Prepared by:
Colorado Water Conservation Board
(Department of Natural Resources)
and AMEC Earth and Environmental

Prepared as Drought Annex to:
Natural Hazard Mitigation Plan and 
State Emergency Operations Plan

Complies with:
Disaster Mitigation Act of 2000
Emergency Management Accreditation Program
National Response Framework 
National Incident Management System



Colorado Drought Task Force Framework

State Drought Coordinator
Drought Mitigation and Response Planning Committee



Colorado Drought Plan Revision Timeline
• June 2009: Request for Proposals (RFP) to update drought mitigation plan
• September 2009: Award contracts
• October 2009: Drought planning promotion 
• December 2009: DMRPC kick-off meeting
• February 2010: 2nd DMRPC meeting – review response plan revisions
• April 2010: 3rd DMRPC meeting – review risk assessment and mitigation strategy
• May 2010: Meetings with State Engineer, State Hazard Mitigation Team, WATF
• May 2010: Presentation of draft plan to Colorado Water Conservation Board
• July 2010: Stakeholder/public review and comment period
• August 2010: Web-based meeting with stakeholders
• September 2010: Presented  to CWCB for final approval

Monthly meetings with CWCB and National Drought Mitigation Center



Colorado Drought Mitigation and Response Plan

Prepared as Drought Annex to:
Colorado Natural Hazard Mitigation Plan and Emergency Operations Plan

Vulnerability Assessment



Colorado Drought Mitigation Goals and Actions



Colorado Drought Plan Implementation
Appendix to Drought Hazard Mitigation Plan



Drought Response Plan Summary Action Table



State Agency Roles During Drought Emergencies



No one way to develop a plan.
Must decide what works best for South Dakota.

More information 
available at the NDMC 
website at:

http://drought.unl.edu

Dr. Cody Knutson
(402) 472-6718
cknutson1@unl.edu

Thank You!



Stakeholders
Guides

Planning
Education

NDMC’s Planning and Social 
Science Program Area

Cody Knutson

Activities



NDMC’s Monitoring Program Area

Mark Svoboda

Monitoring

Activities

USDM
NADM

DIR
NIDIS
Atlas



Must understand drought impacts 
- symptoms of underlying vulnerabilities



Impact Assessment 
Subcommittees
Ex) 1

– Agriculture, Natural Resources, and Wildlife 
– Municipal Water Supply, Health, and Energy

Ex) 2
– Agriculture
– Drinking Water, Health, and Energy
– Wildlife and Wildfire
– Tourism and Economic Impact



Vulnerability Analysis Methods

• discussions, tree diagrams, scenario building, 
modeling, quantitative indicators



Identify Risk Reduction Measures

Drought Mitigation
• long-term water demand reduction
• long-term water supply increase
• Best land management practices
• Flexible, diversified systems
• Stable financial systems

Drought Preparedness
• creating monitoring and early warning systems
• developing drought plans

Drought Response/Recovery
• short-term water demand reduction
• short-term water supply increase
• short-term management adjustments
• enhanced relief management
• rehabilitation



Water Demand Reduction
Public information campaigns, permanent water restrictions, 
economic incentives, more efficient technologies, alternative 
crops, non-irrigated crops, dual distribution networks, water 
recycling

Water Supply Increase
Control seepage, reduce evaporation losses, water transfers,
reuse of water, new or expanded reservoirs, new or deeper wells, 
small catchment ponds, desalination, water quality improvement

Modified Water Governance
Water banking, reservoir release modification, coordination  
between systems, water right modifications, conjunctive use 
systems

Drought Mitigation Options in 
Water Management



Determining Appropriate Options


